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TITLE OF THE INVENTION 

A bearing part and fabrication method therefor 

FIELD OF THE INVENTION 
5 The present invention relates to a bearing part such 

as an outer ring of a rolling bearing or more particularly 
to a bearing part having a hole portion such as a 
lubrication hole opening into a surface thereof , and to 
a fabrication method therefor. 

10 

DESCRIPTION OF THE PRIOR ART 

As to a large size bearing assembled in a steel 
rolling mill (machine) or the like, there has been 
provided a bearing part, such as an outer ring which is, 

15 as required, formed with a hole portion opening into a 
surface thereof in order to maintain the performance of 
the bearing or to enhance the ability of handling thereof. 
In a double-row tapered roller bearing, for instance, 
an outer ring is provided with a lubrication hole 

20 intercommunicating inner and outer peripheral surfaces 
thereof for consecutively feeding lubrication oil to a 
raceway surface. Otherwise, the outer ring may be formed 
with a bolt hole in its outer peripheral surface such 
that during the assembly of the bearing into a machine, 

25 the bearing may be hung via a hanging bolt threadedly 
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engaging the bolt hole. 

In the conventional bearing part as described above, 
an intermediate material made from a bearing steel and 
formed into a predetermined shape is subjected to a heat 
5 treatment, and thereby reforming the raceway surface and 
the like. Thus, the bearing is increased in the flaking 
life at the raceway surface and thence is increased in 
the service life thereof. 

However, in the case where the aforesaid hole 

10 portion is formed in the intermediate material before 
the heat treatment, the heat treatment may cause failure 
such as cracks in a peripheral area of the hole portion. 
On this account, the conventional bearing part and 
fabrication method therefor take an approach to form the 

15 hole portion after the heat treatment. However, the 
bearing part thus heat treated is hardened and hence, 
the formation of the hole portion requires an 
electro-discharge working, which notably increases the 
costs for the bearing part. 

20 

OBJECT AND SUMMARY OF THE INVENTION 

In view of the foregoing, it is an object of the 
present invention to provide a bearing part and a 
fabrication method therefor which are adapted to obviate 
25 the failure such as cracks in a peripheral area of a hole 
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portion, which may occur during a heat treatment, even 
though the hole portion such as a lubrication hole is 
formed before the heat treatment. 

According to the present invention for achieving 
5 the above object, a bearing part having a hole portion 
opening into a surface thereof and hardened at least at 
the surface by a heat treatment, the bearing part is 
characterized in that the surface has a hardness of HRC60 
or more and a residual compressive stress of 30MPa or 
10 less. 

The inventors have discovered that the bearing part 
thus arranged attains an ability to maintain the 
aforesaid surface hardness as well as to obviate the 
failure such as cracks in a peripheral area of the hole 

15 portion, which may occur during the heat treatment, when 
the residual compressive stress occurring at the surface 
is limited to 30MPa or less. Furthermore, since the 
bearing part has the surface hardness of HRC60 or more, 
it is possible to achieve a required surface hardness 

20 as the bearing part. 

A fabrication method for the above-mentioned 
bearing part comprises a heat treatment step following 
a drill work for drilling a steel intermediate material 
in order to form the hole portion opening into the surface 

25 thereof, and is characterized in that the intermediate 
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material is heated to a predetermined temperature and 
then is quenched, and that the quenching is terminated 
at the point of time that a temperature at a portion 
corresponding to a depth from the surface of the bearing 
5 part, to which depth the maximum shear stress affects, 
is lowered to an MS point at which martensitic 
transformation starts and then, the intermediate 
material is air cooled. 

According to the above fabrication method for the 

10 bearing part, the heat treatment for heating and then 
quenching the intermediate material formed with the 
above hole portion is carried out in a manner that the 
quenching is terminated at the point of time that the 
temperature at the portion corresponding to the depth 

15 to which the maximum shear stress affects is lowered to 
the MS point and then, the intermediate material is air 
cooled. Therefore, the interior of the material is 
martensit ically transformed at its portion extended from 
its surface to the depth to which the maximum shear stress 

20 affects and hence, the bearing part can achieve the 
required surface hardness of HRC60 or more. In addition, 
the residual compressive stress occurring at the surface 
during the heat treatment is limited to 30MPa or less, 
so that the failure such as cracks is prevented from 

25 developing in the peripheral area of the hole portion 
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during the heat treatment. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG.l is a diagram showing the steps of a 
5 fabrication method for bearing part according to one 
embodiment of the present invention. 

FIG. 2 is a graph representing the measurement 
results of hardness of a bearing part of FIG.l as 
determined at respective depths from its surface formed 
10 with a lubrication hole. 

FIG. 3 is a graph representing the measurement 
results of residual compressive stress of the bearing 
part as determined at the respective depths from its 
surface formed with the lubrication hole. 

15 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

A preferred embodiment of the present invention 
will hereinbelow be described with reference to the 
accompanying drawings . 

20 A preferred embodiment illustrating a bearing part 

and a fabrication method therefor according to the 
present invention will be described as below with 
reference to the accompanying drawings. The following 
description is made by way of an example where the present 

25 invention is applied to an outer ring of a double-row 
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tapered roller bearing. 

FIG.l is a diagram showing the steps of a 
fabrication method for bearing part according to one 
embodiment of the present invention. According to the 
5 embodiment, an annular material A made of JIS SUJ2 as 
a bearing steel (see FIG.1A) is firstly subjected to a 
turning process for working its outer peripheral surface 
13 and end faces 15 into predetermined shapes as well 
as for forming an inner peripheral surface 11 axially 

10 centrally thereof. Furthermore, two tapered raceway 
surfaces 12 are formed on the inner peripheral surface 
11 side in a manner to axially sandwich the inner 
peripheral surface 11 therebetween. Subsequently, a 
drill or the like is used to drill the above material 

15 A to form a through-hole radially extended through the 
material A (a vertical direction as seen in the figure) 
so as to intercommunicate the inner and outer peripheral 
surfaces 11, 13. Thus is formed a lubrication hole 14 
(see FIG. IB) . 

20 Subsequently, a blank (intermediate material) B 

thus subjected to the turning and drilling works is 
subjected to heating followed by quenching and then is 
tempered so that the surface of the blank may be hardened 
to a hardness of HRC60 or more (see FIG.1C) . In the heat 

25 treatment, residual compressive stress occurring in the 
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surface of the blank B is limited to 30MPa or less in 
order to prevent a peripheral area of the lubrication 
hole 14 from sustaining failure such as cracks or 
fractures. Specifically, the above blank B is heated to 
5 a predetermined temperature and then is quenched in a 
cooling oil bath. The quenching process is terminated 
at the point of time that a temperature at a portion of 
the blank B which corresponds to a depth from the above 
raceway surface 12, to which depth the maximum shear 

10 stress affects, or more specifically the temperature at 
the depth defined by a value (0.2t), which is given by 
multiplying the maximum width t (FIG. ID) between the 
inner and outer peripheral surfaces 11, 13 of a completed 
product by a positive decimal fraction of 0.5 or less, 

15 for example 0.2, is lowered to an MS point (220-230°C) 
at which martensitic transformation in the above SUJ2 
(material steel) starts. Then, the blank B is removed 
from the above oil bath and is cooled with air blow or 
allowed to cool. As a specific method for detecting when 

20 the blank has been cooled to the above-mentioned MS point, 
measurements may be made of the temperature at the 
aforementioned depth of a sample work with temperature 
sensing means such as a thermocouple attached thereto. 
Otherwise, a timer or the like may be used to take 

25 measurement of the cooling time so as to determine the 



temperature at the above depth on the analogy of data 
such as Gemini Curve. 

In the heat treatment process wherein the blank B 
is heated and then guenched in the aforementioned manner, 
5 the residual compressive stress at the surface can be 
limited to 30MPa or less by controlling the cooling 
temperature and speed. Thus is ensured that the above 
heat treatment does not encounter the propagation of the 
failure such as cracks from the peripheral area of the 

10 lubrication hole 14 opening into the inner and outer 
peripheral surfaces 11, 13 or from an inside wall 14a 
of the lubrication hole 14. 

The blank B is cooled faster at the surface than 
at the depth defined by the above value 0.2t, so that 

15 the temperature at the surface reaches the MS point 
faster than the temperature at the above depth. 
Therefore, the degree of martensitic transformation of 
austenite progressively increases from the interior 
toward the surface of the blank B. As compared with the 

20 interior portion of the blank B, the surface portion of 
the blank B is adequately quench hardened and hence, a 
desired surface hardness of at least HRC60, which is 
required of the outer ring 1, is achieved. 

After completion of the heat treatment, the blank 

25 B is subjected to the turning or polishing work for 
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finishing the raceway surfaces 12, the outer peripheral 
surface 13 and the end faces 15 thereof to predetermined 
precisions (see FIG. ID). 

Now referring to FIGs.2 and 3, a specific 
5 description is made on a verification test conducted by 
inventors of the present invention. 

The verification test was conducted as follows. 
The SUJ2 (inventive product) subjected to the above 
turning and drilling works, as shown in FIG. IB, was 

10 heated at 840 °C for 1 hour and then immersed in a cooling 
oil for quenching. When the temperature at the depth 
defined by the value 0.2t was lowered to 220°C, the 
inventive product was removed from the oil bath and 
allowed to cool. Finally, the inventive product was 

15 obtained by polishing the inner and outer peripheral 
surfaces 11, 13, the raceway surfaces 12 and so on thereof. 
For the purpose of comparison, the measurement results 
of a conventional product are also referred to. In this 
conventional product, it was cooled in the oil until the 

20 temperature at the depth defined by the value 0.2t was 
lowered to 60°C. 

As apparent from FIG. 2, the inventive product has 
achieved substantially the same surface hardness (HRC60 
or more) at its surface portion as the conventional 

25 product. This demonstrates that the surface portion of 
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the inventive product is fully martensit ically 
transformed, thus attaining the increased hardness. 

Furthermore, as shown in FIG. 3, the residual 
compressive stress at the surface of the inventive 
5 product is substantially decreased to half, as compared 
with 50MPa at the surface of the conventional product. 
Thus, the residual compressive stress of the inventive 
product is limited to 30MPa or less. In addition, some 
of the conventional products sustained failure such as 

10 cracks in a peripheral area of the lubrication hole. On 
the other hand, it was confirmed in the inventive product 
that the inside wall 14a of the lubrication hole 14 and 
the surfaces of the inner and outer peripheral surfaces 
11, 13 and the raceway surfaces 12 were all free from 

15 the failure such as cracks. 

Furthermore, since the hardness at a portion deeper 
than the depth ( about 0.2t) affected by the maximum shear 
stress is at HRC50 or less, the bearing part as a whole 
has a sufficiently great toughness, so that a large size 

20 bearing part having an outside diameter of at least 300mm 
and assembled in a steel rolling mill (machine) or the 
like may effectively be prevented from sustaining 
fracture . 

If the residual compressive stress produced at the 
25 surface exceeds 30MPa, a force applied to the lubrication 
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hole is increased because of synergy between the great 
residual compressive stress and volume increase 
resulting from the aus tenite- to-mart ens ite 

transformation associated with the temperature increase 
5 and hence, the fracture propagates from the peripheral 
area of the lubrication hole. 

As described above, the outer ring (bearing part) 
1 and the fabrication method therefor according to the 
embodiment are adapted to prevent the failures from 

10 occurring at the peripheral area of the lubrication hole 
14 during the heat treatment, even though the lubrication 
hole 14 is formed prior to the heat treatment. As a 
consequence, an electro-discharge working for forming 
the lubrication hole 14 can be dispensed with and hence, 

15 the fabrication cost for the outer ring 1 is notably 
reduced. Furthermore, the outer ring 1 can achieve the 
surface hardness of HRC60 or more. Therefore, the outer 
ring 1, which is not reduced in service life, may be 
fabricated at low costs. 

20 While the foregoing description has discussed the 

case where the present invention is applied to the outer 
ring 1 of the double-row tapered roller bearing, the 
present invention is applicable to various types of 
bearing parts including the hole opening into the surface 

25 thereof and at least having the surface hardened by the 
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heat treatment. There is no limitation to the shape or 
use of the above hole, the type of the material steel, 
the contents of the heat treatment or the like. 
Specifically, the present invention may be applied not 
5 only to the bearing part including the aforementioned 
lubrication hole extended across the inner and outer 
peripheral surface 11 and 13 thereof but also to, for 
example, a bearing part formed with a bolt hole extended 
to a given depth from the outer peripheral surface 13 

10 and threadedly engaging a hanging bolt for hanging a 
bearing, or a bearing part including a cut-away portion 
formed by cutting away the outer peripheral surface 13 
to define a rectangular opening. Furthermore, the 
present invention is also applicable to a process for 

15 at least hardening the surface, the process including 
a case for subjecting another bearing steel (high-carbon 
chromium steel) such as JIS SUJ3 to the above heat 
treatment; a case for carburizing a case hardening 
(hardened) steel (low-carbon steel) such as SAE5120 or 

20 SCr420; a case for induction hardening a carbon steel 
for machine structural use such as S55C; and the like. 



